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This Nuclear Safety Tocbaical Report (NSTR) has been prepared to assess the 
radiological and &emid hazards associated with the Solar Ponds Plume Project. Review of the 
Solat Ponds Plume Project activities was based on the Draj? &lm Ponds Plume Decision 
Document @ef. 1). Contaminants of concern data fa the project wefc provided in Ref. 1 as 
well as in the OU4 hlar Evuporution P o d  Interim Measutsnntdrlm Remedial Action 
Environmental Assessment LkcArion hcurnent (Ref. 2). 

. 

The Solar Ponds Plume Plume Project is locatad north of the Solar Evaporation Ponds 
(SEPs) on the northem side of the North Access Road and southcast of the Modular Storage 
Tanks (MSTs). Leakage from the SEPs has con tamhted the shallow groundwater in the area. 
The Solar Ponds Plume has migrated down the hillside to the north of the SWs and into North 
Walnut Creek. The groundwater plume and subsurf2rce soWbcdmck contaiu mctals, volatile 
organic cumpounds, a d  radionuclide con-ts. 

Project activities will wnsist of constructing a subadace groundwater collection system 
coupled with a passive d v e  mcdia treatment system to treat coDEBilljDBtcd 

M s  spbcified in the R0C)ry Flats Cleanup Agreement (RFCA). 'lk present ItltercGptor Tmch 
Systun (iTS) will be left in place to enhance the recovery of tbc solat Ponds Plume 
groundwater. Tbe ITS will be cut during installation of the d v e  barrier and the resulting 
wafer will ba diverted from the ITS to Pond A-1. The di~rsiOn, d+atdto last les~thasl Six 
months, will cease upon completion of the imtallation, at 'which time the new system will begin 
treatmeot. 

" 

The project will be mnducted in raccofdaDcc with the RFCA, Dcptmcnt of Energy 
(DOE) Orders, and Rocky Flats Envimmcntal Technology Site (FWEIS) polices and 
procedurcJ. 

Based on the guidance in DOEsTD.5502-94 and the iaformation provided by thc project 
in Rcfarences 1 d 2, the Solar Ponds Plume Project is cladtied BS radioZogicd. Thu project's 
rdbZogicu2 classification is due to the sum of the ratios of radionuclide contamman - tsexceoding 
1 .OO, and not due to individual radionuclide contaminants Cxcteding an RQ. An acute release of 
a sum of tbe &os RQ quantity of radionuclides that could adversely affect the collocated WOrkGT 
or the public is consi- improbable due to the nature of the Solat Pond Plume remediation 
Pctivitics. 

A rudiological classification quixes cornpliarace with applicable OSHA Stdank  
ppwation of a subconlmctodwdopcd sitssptcific H d t h  and safiity Plan (HASP), and 
pwparation of auditable safety analysis (MA).   his document zlcnts as the pject's ASA 

Based on the rudidogicul classifidon, the associated hazards do not present any 
adverse impacts to the public or thc CnvirOnmcnt. Worlcer safety will be assured through 
implementation of the site-spcific HASP and compliance with Hraardorrp Wiutc @emtiom 
andlhergsncy Rapme, 29 CFR 1926.65 (Ref. 3). 
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1. INTRODUCTION 

The purpose of tbis Nuclear Safety Technical Report (NSTR) is to assess the dological 
and chemical hazards associated with the Solar Ponds Plume Project, a project designed to 
collect and treat contaminated groundwater h m  the distal end of thc Solar Ponds Plume. This 
NSTR presents a work-site clasSCation with the purpose of determining the type, gradina and 
complexity of the baprrd identification, evaluation, and control documentation (safety analysis) 
presented later in the documenL 

' 

1.1 Overview 

a d v e  barrier north of the Solar Ponds on the northem side of the North Accws Road to 
intaCept the plume prior to reaching North Walnut Creek. The system will consist of abarricr 
used to funnel plume groundwater to the reactive media treatment cells. The presmt Interceptor 
Trench System (ITS) will be left in place and used to enhance the recovery of the Solar Ponds 
Plume groundwater. The ITS will be cut during installation of the reactive baxricr andthe 
d t i q  watcr will be divertcd fiom the IT!3 to Pond A-I. Tbe diversion, anticipated to last less 
than six months, will cease upon completion of the installation, at which time the new system 
willbegintrtaanent. 

The Solar Ponds Plume (see Figure lel) remediation project consists of the installation of 

. .  
A collection trench appmxhatcly 850 feet long, two to tluw fect wide, and 

approxima@ly 2&30 feet deep, will be cons& The trench will extend approximately ten 
feetinto the weatherod bodrOcLt0 capture bothbadrockandgKlundwatcrall~ flow. An 
impermeable barrier will be placed on the downgradient side gllch that the flow is effectively 
diverted to the treatment cells. The collection trench will be filled with a highly permeable 
media such as gravel to enhance flow to the perforated PVC pipe and subseqmy to the 
treatment cells. A g e o d e  will be planed at the top of this medh to psment b&&Ued soils 
from settling into tht rcactivu barrier. 

Thc Solar Ponds Plume collection trench will intercept the ITS allowing grouadwoter 
collected by the ITS upgradient tiom the rcactivc barrier to flow into the new collection trer& 
The ITS Lines downgradient of the reactive barrier will be sealed off at the upgradient cad with 
impcrmeabrematcrial andwill pennit &ITS to bc used to enhance recovery upgradient but not 
to short cirmit the treatment d l s  at the Solar Ponds Plume collection trench. As part of this 
fGmodial action, the trench will be paved or groutad to prevcnt m-off h m  flowing into the ITS 
dthcreoctivehrricr. 

Thc d v e  barrier will have treatment cells filld with amixturc of organic media to act 
as a carbon source for the iron to induce denitrification and zero-vakace iron to remove the 
u r d u m  and nitrates by chemical reduction. The organic media may be peat, sawdust, or other 
types of organic matter. Multiple treatment cells will be used to better disbibute thc flow and to 
divert watu away Erom areas with a high potential for slumping. 

kr. 0 5 p.Lcur1- 
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3. SITE: CHARACTERIZATION 

The site characterization data presented in this NSTR is b m  the Dmfk Solar Ponds 
Plume Decision Document (Ref. 1). Sur&ial and subsuhx soil contaminant sampling data 
specific to the Solar Ponds Plume Pmject a m  was extmctd &om Ref. 2, Section 4, Figures 
11.4.4-1 through II.4.4-27, and Figures 11.4.5-1 through II.4.5-20. 

The SEPs, located in the northeastem portion of the protected Area, were ~lilsfo- 
processing units at Rocky Flats from 1953 to 1986. The SEPs were operated pdmaxily to store 
and evapmte radioactive process wastes and neutralid acidic process wastes containing high 
levels of nitrate and aluminurn hydroxide. Leakage from the SEPs has contaminated the shallow 
grounclwaterinthearea. The Solar Ponds Plume has migrated down the hillside to the north of 
the SEps and intoNorth Walnut Creek. 

Prcvious investigatiodstudies indicate that the primary contamhum in the Solar Ponds 
Plume are d u m  and nitrate, although other mctals such as cadmium and selenium have been 
detected above backgroauxl gtoundwater concentratims. The nitrate plwne extends from the 
vicinity of the SEps for appro-y 1,400 fcet in a northGastmtlrd direction to North Walnut 

(Figure 1-1). Available data iadicate that the d m  plumc is limited to the plottsu w b  the 
SWs are locatcxi, although it may extend into the ITS. The portion of the Solar Ponds Plume 
containing the highest riim concentrations extends hrn the northern portion of the SEPs in a 
northeasterly direction to North Walnut C& 

creek, and approximately 1,400 feet to the soufhst fnd w toward south walnut creclc 

Low c o n d o n s  of volortilc organic compounds (VOCs) (Le., acetam and tolumc) 
have been identified in' the solat. ponds Plume gmndwotcr, h o w ,  in gcned thc 
~ t i o f l s  of VOCs in the plume on the northem side of thc SEPs do not excced WCA Tier 
II concentions or are aon-dctects. Some metals, including selenium, exceed the RFCA 
pundwater action levels. 

Recent investigations and evaluations focused on gathering the idomation necessruy to 
determine a long-term cost-effective remedid dtexdve for the Solar Ponds Plume Project. 
Field investigations were conducted to fill data gap rqprdhg the nature and extent of the Solar 
Pods Plume. 

A Gcoprobe m war used to iastall four wells intbeplume arento deterrmac - the- 
and extent of the SQlar Pods Plume (niWnitritE and d u m )  in the uucon~~liclatecl deposits, 

flow seasons (spring). The mount and ddbution of nnturally ocmrrhg uranium present in the 
wcafhcted bcdro& and corn- bodtock during the low-flow (late Eplvestly winter) d high- 

solar Ponds Plume ground- was also & 

F X k n  boreholes were placed throughout different puts of the solar Ponds Plurne ami 
and were used to collect surficid and subsurface soil wnhmumt characterizotiondatofodin 
Ref. 2, Section 4, Figures 11.4.4-1 through U.4.4-27, and €5- I1.4.5-1 through lI.4.5-20. Solar 
Ponds Plume radionuclide and chemical contaminant descriptions arc provided in the folbwhg 
WtiOIU. 
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3.1 Radionuclides 

Refcrence36,7,8, and 9 were used to screen the radionuclides of concern as discussed in . . 
section 5.1.2. Radionuclide concentrations in Solar Ponds Plume gmuudwater are at or below 
background conctntrato~ and below or near RFCA lcvols. 

Results fmm borehole samples collected on the south side of the Solar Ponds Plume 
source areas were well below the RFCA levels for radionuclides in su€mnface soil. Amcxicium- 

present. "he maximum detected wnccntrations of radionuclides in the sub- soiybedrock 
and groundwater are provided in Table 3-1 below. Ref. 2, Section 4, Figrnwr II.4.4-1 through 
lI.4.4-27, and Fi- II.4.5-1 through II.4.5-20, provides SuCficiBI a d  subadkc soil 
contaminant sampling data specific to tbe Solar Ponds Plume Project area 

241, plutQnium-239/24=0, uranium-233/234, ~ U I I I - 2 3 5 ,  and d u m 4 3 8  W= found to be 

32 Chemical Compounds and Metab 

References 6,7,8, and 9 were used to scmn the chermcals ' andmetplsof-as 

below the RFCA action levels for su- soils. Low come&& 'om of volatile organic 
discusdinsaction5.13. Withtheexceptionofacetone,allsukpurfaceil~pleswers~ 

cornpuncis (VOCs) (i.e., acetone and toluene) have bcen idenad in tbe Solar Pollds Plume 
' gcI3d*. Theconcatwl 'om of VOCs in the plume on the mrthcn~ side of the Solar 

Evaporation Ponds do not excood RFCA Tier II cotlccnfrafiotls or arc mndetcck S e v d  
metals (id- ~elcnium) excad tbe RFCA groundwater action lev&. 

contaminants i n k  grouadwaterd subsu&x so- from contaminant hdgatiom of 
tha Solar Pods Plume area ~ t c  shown in Table 3-1. R c K  2, Section 4, Figures II.4.4-1 through 
11.4.4-27, and Figures II.4.5-1 through 11.4.5-20, provides dcid and subsdim soil 
con taminant sampling data specific to tbe Solar P o d s  Plume Project a r a  

Themaximumdct4ctadconcentratio~ofradionuclides, chemicrrla, andmetal 

Rn. 0 q poLnry1m 
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Table 3-1 Maximum Detected Contaminants in Surficipl and Subsurface So&, and 
Groundwater 

4. SAFEXYANALYSIS 

Using the formula shown below, qmtitia of radiological contmum tsprestntinthe 
soil excavated and then replaced during the project IVG less tbpn the DOES’TBl(n7-92 
Category 3 Nuclear Facility tbtwbolds, and, individually, less d m  thc 40 CFR 302 RQa foo the 
rad id ides .  Maximum radionuclide activity Concentrations at taken hm Tabk 3-1. 

IO NETltooo.99 



&=TotalActivity(pCi)=A x p s V 
A - 
p = soil density= 1.8 g;/cm3 

V - estimated soil volumc excavated = 255,000 rtf 

activity concentration, pCi/g from Table 3-2 

The estimated soil volume was deterwned ’ based on excavating a trench lolfeet wide, 
850 feet long, and 30-feet deep. The total activities of radionuclides that could potwtially be 
exposed and subject to m airborne release during project excavation activitia are calculated and 
ptescnttd in Table 4-1. 

As can be setn &om the calculation dts ,  no individual 40 CFR 302 RQs for Solar 
Ponds Plume Project radionuclide contaminanfs will be exceeded. The sum of the ratios exceeds 
1.00. Howevcr, an acute release of a sum of the ratios RQ quantity of radionucfides that could 
adversely affect the coUocatod worker or the public is cons idd  improbable due to the aontre of 
the solar Pond Plme rarpediation activitics. 

Table 4-1 Radiological Contaminants in Soil 

Uranim-235 d Uranium-238 am the groundwater radionuclide ContamirJantJ identified 
by data provided by the project in Ref. 1. The minimum volume of groundwater that would have 
to bctreatcd to concentrate d m - 2 3 5  and uranium-238 on the trcatmdmediacxctadingthe 
40 CFR 302.4 RQ is provided in Table 4-2. 

The maximum estimatad volume of water that will be collected h m  the Solar Ponds 
Plume t&ch year is approximately 3.4 million gallons. Comparing tht maximum volume 
collected to thc vollrmt that would exceed the RQs for uranium-23S and dum-238 ,  it am be 
reasoned that the radiological contaminant quantities available and subjcct to an airborne release 
at any given time during project activities will be far less than thc RQ for either c o n t d n m t .  

Best Available Copy 
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vailable Copy 
Table 4-2 Radiological Contaminants in Groundwater 
(input rctivily cinlccn- #Icubtl#l amonntofgtoundwrt#to w 40 cFR3m RQS) 

4 2  Hazard Chssifhtion - Chemicrrb and Metah 

The hwad classification for chermcals isassigmdbPsedonacQmparisonofthackanilvll 

maximum cancentrations of the solas Ponds Plume Ghemid and metals and the quantity of 
i n d e s  to the hazardous substance RQs in 40 CFR 302 (Ref. 8). Table 4 3  presmts tb 

co- ' eshated in GxclLvatod soils. Based on the data in Table 3-1, cadmium is the 
chemical with the highest a h d a c e  soil wncentdon and the lowest RQ), or the bounding 
Ehemicnl. Additionally, 40 CFR 302 RQs fw bis (2-ethy-l) phhhc, mercury, and zinc 
will be exceeded during Solar P o d  Plume Project activitia However, au llcute release of a 
g m t a k R Q  quantity of hazardous matwmfs tbat could a d W y  affect the oollocatnd 
worker or thc public io consided improbnble due to th natm aftbe Solar porrd Plume 
remdmon activities. 

+ 

. .  

Table 44 lists the maximum contmtralkms of the Solar Ponds Plume chem.i& and 
metals present in the groundwater and the quantity of ~ a k r  that would equal or acead tbe 40 
CFR 302 RQ. Thc maximum wtimatod volume of water that will be collectad and trcatal from 
the Solar Ponds Plume each year is approximately 3.4 rniUion gallons, over a 30-year period. 
Comparing the maximum &roundwater volume collected annually to the groundwater volume 

kr. 0 12 w7n-m-H 



sdmium 1,SlO.Oo 
SilW 5.60 
Thllium 26.10 

Best Available Copy 

4.54 3.01E*06 7.9rlg+o5 
454.00 1.11w10 2.14E+10 
4s4.00 1.74E+10 4.60- 

that would resuIt in an exceadance of the RQs for chemicals a d  metals in Table 44,  only the 
con taminant wldum has the potential to exceed the 40 CFR 302 RQ in a given ycar. An acute 
release of selenium exceding its 40 CFR 302 RQ tbat could'adwrscly affect a collocaed worker 
w the public is considered impaobable due to the nature of the Solar P d  Plume remdation 
activities. 

a 

I 

0 

e 

4.4 

Potentially releasable radioactive materipl docs- or 
Attachment 1, Nuclear Facility Hazatd Category 3 thresholds, 
Pottntiatly releasable radioactive material 
levels, w k n  summing the ratios (sce Table 41)? and 
Potentially relwmblc hazardous chemicals 
levels (see Tabla 4.3 and 4.4) 

Addent Analy8ia 

Based on the radiological classification of the Solar Ponds Plume Praject, f o d  

DOEs1[p1027-92, 

40 CFR 302, Appendix B RQ 

or & 40 CFR 302, Table 302.4 RQ 

accident analysis is not required. 

kv. 0 \\ 13 
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5. HAzARDcoNTRoLs 

This safety analysis is predicated on confQlIxlEuce with the Si-ific HASP and 
coqlianct with applicable OSHA stadads. Unforeseen and/or uncbaractenzed ' hazardswillbe 
managed in accordance with RMRS optrations Directive OPS-DIR-001, srrfcrr lusd 
Environmental stewardship Directive (Rcf.10) that statts: 

"It is the intent of RMRS to adequately address untxptcfod hazards M conditions 
encountered during enyironmcnfal restoration, waste management, aad 
decontamination and deccmmisssioning activities. In the event that unanticipated 
hazards or conditions arc encountad., the project activitia will pause to assess 
the potential hazard or condition. The potential hazard or condition will be 
evaluatodtodeterrmne . the sevtrity or signXcancc of the hazard or condition and 
whether tbe cxistiq project controls we sufl[icicnt to address the hazard or 
conditions. Based on this initial evduation, a determrnatx . 'onwillbemadewhether 
to procoed with wntrols cumntly in place, segregate thc condition or hazard from 
the project activity, ifthis can be done safely; or crtrtail opffations to address the 
mcxpatd hazard or condition. Concumnce to procoed down the selected patb 
must be obtained fFom the respective RMRS Director or their designee.- 

. 

Additidly, RMRS Operations Directive OPS-DR4ME, Aahrbf t ion Busis, (Ref. 11% 
requires a rcyjsed or new authom& 'on basis ifproject oporotional controls arc not d c i c n t  to 
adequately address unanticipated hazards or conditions that arc encountered. The project or 
technical manager is responsible for recognizing these d y d  Situations and requesting the 

cvpluatjoll and revision to tbe applicable authorization basis in order to ppocced with 
the work in a safe d compliant manuet. 

6. 
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